Iћ 1986, ѡѕђ U.S. Fish and Wildlife Service appointed an Advisory CommiĴ ee to evaluate the status of the Ivory-billed Woodpecker (Campephilus principalis), a species that had been on U.S. endangered species lists since their inception. James Tanner, who was the foremost authority on the species, Lester Short, a leading authority on woodpeckers of the world, and I served on the commiĴ ee. Other members included government biologists and long-time seekers of Ivory-billed Woodpeckers. We were told that we were being called an "Advisory CommiĴ ee" because we could not be called a "Recovery Team," given that there were no birds to recover and, as such, there could be no Recovery Plan.
At our fi rst meeting, held in Baton Rouge, Louisiana, we learned that our intended function was to serve as a sanctioning body to "officially" declare the Ivory-billed Woodpecker extinct. We reviewed published and unpublished reports of Ivory-billed Woodpeckers that had accumulated since the 1940s and agreed that the evidence for the Ivory-billed Woodpecker's continued existence was slim, though there had been a continuing stream of anecdotal reports of the species from across the Southeast. Both Tanner and Short were prepared to declare the species extinct, given that more than 50 years had passed without confi rmation of its existence. But there had not been a range-wide systematic survey of potential Ivory-billed Woodpecker habitats since Tanner's eff orts in the 1930s. Thus, it was unreasonable, I argued, to declare the species extinct without making a serious eff ort to fi nd it.
In part as a response to the Advisory CommiĴ ee meeting, Michael Harwood (1986) wrote an article in Audubon, bemoaning the lack of aĴ ention given to the Ivory-billed Woodpecker and lambasting the "ornithological establishment" for doing nothing in response to the fl ow of anecdotal reports. In the article, titled "You Can't Protect What Isn't There," Harwood (1986:118) noted that "the ghostly Ivory-bill, lacking offi cial sanction, might just as well have been extinct all these years…listing has led to virtually nothing in the way of federal rescue activity."
The Ivory-billed Woodpecker Advisory CommiĴ ee concurred that we owed it to the species to make one last search. As the dissenter, and as one doing research on woodpeckers in the Southeast, the searching fell to me. The U.S. Fish and Wildlife Service provided a grant of $60,000, and I used a sabbatical to conduct the search. Because of limited funding, I focused [Auk, Vol. 123 on the best prospects for the species, and the Advisory CommiĴ ee collaborated in the selection of sites to be investigated. RegreĴ ably, we considered the Big Woods of eastern Arkansas a low-priority area.
A Bіє Sђѐџђѡ юћё A NђѤ Hќѝђ I have long believed that Ivory-billed Woodpeckers could have survived into the late 20th and early 21st centuries (Jackson 1989 (Jackson , 2002 (Jackson , 2004 (Jackson , 2006 and was thus ecstatic to receive a call from John Fitzpatrick on 27 April 2005, informing me that evidence of at least one Ivory-billed Woodpecker had been found near the Cache River in eastern Arkansas, and that sounds like those characteristic of the Ivory-billed Woodpecker had been recorded along the White River, also in eastern Arkansas. The discovery would be announced the next day.
Early on 28 April I received a call from James Tate, Jr., Science Advisor to U.S. Secretary of the Interior, Gail Norton. Tate provided further information about the discovery on Cache River National Wildlife Refuge and invited me to sit in, via conference call, on the press conference later that morning.
The news galvanized ornithologists, birders, conservationists-indeed, the world. At a time rife with news of war and natural disasters, this good news inspired hope in life's resilience. That both the sightings and recordings occurred on national wildlife refuges (NWRs) reassured us that we had been doing something right.
Although there had been internet chaĴ er for nearly a year about Ivory-billed Woodpeckers discovered in Arkansas, the eff ort there had largely been kept secret. All who were involved had to sign confi dentiality agreements. Reasons given for the secrecy focused on the fear that birders might invade the area and negatively aff ect the birds, on the need to secure more habitat, and on the need to develop infrastructure to manage Ivory-billed Woodpeckers. The species was code-named "Elvis," and the Big Woods Conservation Partnership (BWCP)-a coalition of multiple governmental and nongovernmental agencies, universities, and private individualswas formed. The BWCP recruited a paid and volunteer search team comprising professional colleagues, friends, relatives, and students, and the team logged more than 22,000 hours searching for the bird between February 2004 and the announcement in April 2005. By the time of the announcement, a scientifi c article (Fitzpatrick et al. 2005a ) and book (Gallagher 2005) had been wriĴ en about the eff orts, with timing of publication arranged to coincide with the announcement. In the end, one of the confi dants made the information available ahead of schedule, and the Partnership decided to announce the discovery early. This meant that the announcement would not be made by First Lady Laura Bush as had been planned (J. Fitzpatrick pers. comm.), and it also meant a rapid path to publication for the Science article.
Evidence put forth to support the conclusion that the Ivory-billed Woodpecker persists in Arkansas included (1) a de-interlaced, zoomedin, and cropped portion of a poor-quality foursecond video captured fortuitously on 25 April 2004 by David Luneau, an engineering professor from Arkansas, of a bird as it fl ew from behind a tree and away from the camera into the woods along Bayou de View on Cache River NWR, Monroe County; (2) seven brief sightings, none closer or of longer duration than the video, made between 11 February 2004 and 15 February 2005; (3) several additional sightings that were considered inadequate as scientifi c evidence; and (4) acoustic signals believed to be possible Ivory-billed Woodpecker vocalizations and double raps recorded by autonomous recording units (ARUs) placed around the White River NWR ∼130 km (∼80 miles) to the south (Charif et al. 2005 , Fitzpatrick et al. 2005a , Rosenberg et al. 2005 .
The recordings drew aĴ ention to another area of the more than 150-km-long ribbon of boĴ omland forest along the Cache and White rivers. With more than 17,000 hours (Charif et al. 2005) (by August 2005, more than 18,000 hours; Bruce 2005) of ambient sound recorded at 153 sites in forest habitat in the Cache-White river region since the spring of 2004, it is not surprising that recordings were obtained that are similar to the vocalizations and double raps of Ivory-billed Woodpeckers. At least some of these recordings were captured by ARUs positioned near a well-used road and a campground on White River NWR. Blue Jays (CyanociĴ a cristata) and White-breasted Nuthatches (SiĴ a carolinensis) uĴ er similar vocalizations, and the voices of birds vary among individuals. It is also possible that vocalizations recorded were from a playback of a recording being used or someone using a clarinet or saxophone mouthpiece to imitate the calls. (Tanner [1942, J. T. Tanner pers. comm.] had used a clarinet mouthpiece to imitate Ivory-billed Woodpecker kent calls, and I found that either a clarinet or saxophone mouthpiece could make a very convincing imitation of the calls recorded by Arthur Allen.) Double raps could have been made by someone searching for Ivory-billed Woodpeckers; or by Pileated (Drycopus pileatus), Red-bellied (Melanerpes carolinus), or other woodpeckers; or they could be sounds produced mechanically by tree branches striking one another. We cannot know for sure. I have watched both Pileated and Red-bellied woodpeckers making such raps. Some raps recorded by the ARUs diff er from the description given by Tanner (1942) , in that they include a soĞ blow followed by a hard blow. Tanner described the sounds as beginning with a hard blow followed quickly by a soĞ er blow that sounded almost like an echo. He demonstrated this to me several times by rapping on wood with his knuckles and had me repeat his demonstration so that I might possibly use the raps during my own searches. Scientists at Cornell University have acknowledged that these recorded vocalizations and double raps do not constitute evidence confi rming the presence of Ivory-billed Woodpeckers (Charif et al. 2005 , Fitzpatrick et al. 2005a ).
WѕѦ SѕќѢљё IѣќџѦ-яіљљђё WќќёѝђѐјђџѠ
Nќѡ Bђ іћ EюѠѡђџћ AџјюћѠюѠ?
There are many reasons why eastern Arkansas seems an unlikely place for Ivorybilled Woodpeckers to have survived undetected for nearly 100 years. (1) Except for small stands and individual trees, the virgin forests of eastern Arkansas were cut by the early 20th century. (2) Small stands of remaining virgin forest and second-growth forest along the lower White River were protected as White River Waterfowl Refuge in 1935, and wildlife biologists and foresters have worked in the fi eld there ever since without any reports of Ivory-billed Woodpeckers. (3) James Tanner spent eight days on the White River Waterfowl Refuge (now NWR) in 1938 and found "no indications of the birds still being there." He noted that "there are a few virgin tracts of sweet gum and oak timber but too small and scaĴ ered to make really good Ivory-bill territory" (Tanner 1942:25) . (4) Ornithologist Brooke Meanley (1972) lived near and worked on the refuge for fi ve years (1950) (1951) (1952) (1953) (1954) (1955) and returned to the area frequently until 1970. He also visited the boĴ omland forests along the Cache River, noting the size of the baldcypresses (Taxodium distichum). Meanley was specifi cally aware of the possibility of Ivory-billed Woodpeckers in the region and was "always on the lookout" for them (Meanly 1972:52 ), yet he found no evidence of the birds. (5) For many decades, White River NWR has been used as a study area by researchers from several universities, resulting in numerous graduate theses and dissertations. (6) White River NWR is heavily used for hunting and fi shing by the public each year. (7) (Howell 1911 ), and perhaps until 1915 (Tanner 1942 , James and Neal 1986 . Tanner (1942:20) referred to his eff orts in searching for Ivory-billed Woodpeckers as being akin to "searching for an animated needle in a haystack." This has been used to help explain why Ivory-billed Woodpeckers could be there, in what is now referred to as the "Big Woods" of eastern Arkansas, and yet not be found during more than 22,000 hours of search time since the spring of (Rosenberg et al. 2005 . I agree that there is diffi culty in locating Ivory-billed Woodpeckers, and I have used Tanner's analogy myself. But I feel that the analogy has limits. [Auk, Vol. 123 Just as a big magnet might greatly facilitate fi nding an "animated needle," the roost or nest cavity of an Ivory-billed Woodpecker would be like a magnet in repeatedly "pulling" a bird back to the same area. In addition, the Ivorybilled Woodpecker is a social species that is well known for traveling in pairs and family groups. Finding a group of vocal, rapping "needles" should be much easier than fi nding a lone "needle." The inability (as of early December 2005 Perhaps the birds did not survive the devastation of the eastern Arkansas forests in the early 20th century, but survived nearby for a time and only later moved into the Big Woods as those earlier refugia disappeared. As I examined Ivorybilled Woodpecker specimens in the Philadelphia Academy of Natural Sciences, I discovered a letter tucked beneath one of the study skins. It was from M. G. Vaiden of Rosedale, Mississippi, and addressed to James Bond, a former curator at the museum. None of the curators at the time I found the leĴ er had known it existed. The leĴ er indicated that Vaiden knew of six pairs of Ivorybilled Woodpeckers in old-growth forest ∼15 km (∼9 miles) south of Rosedale at the beginning of World War II. Vaiden wondered where they had gone when the forests were cut to provide wood for the decks of patrol boats. Perhaps now we know. BoĴ omland forests between the mouths of the Arkansas and White rivers are right across the Mississippi; the forests of White River NWR are liĴ le more than 40 km (∼25 miles) away.
White River NWR is also only ∼240 km (150 miles) from the Singer Tract near Tallulah, Louisiana, and the Singer Tract was only ∼50 km (30 miles) from the Mississippi. Assuming that the Ivory-billed Woodpeckers from the Singer Tract did not die there, they might well have dispersed along forested corridors north into Arkansas, or east to the Mississippi River and then north to the Arkansas and White rivers.
If Ivory-billed Woodpeckers survived the devastation of the Southeastern boĴ omland forests in the fi rst half of the 20th century, they may be with us today. During the second half of that century, the surviving forests had a chance to recover. Habitats have improved dramatically, and large areas have been protected by state and federal agencies, conservation organizations, and numerous hunting clubs.
DѼїѩ "ёђ VіђѤ"?
There have been several other widely publicized reports of Ivory-billed Woodpeckers in North America in the past half-century. All made national news; one involved a coalition of public and private entities in the establishment of a refuge for the birds; two accompanied conservation campaigns that were successful in seĴ ing aside habitat as national preserves.
The earliest of these "post-Singer Tract" Ivory-billed Woodpecker reports provides a parallel to the Arkansas situation. A single Ivory-billed Woodpecker was sighted along the Chipola River in the Florida Panhandle in 1950 by Muriel Kelso, who contacted Whitney Eastman (1958), a long-time Ivorybilled Woodpecker searcher and vice president of General Mills. Another searcher, Davis Cromp ton (1950) of the MassachuseĴ s Audubon Society, also reported seeing the bird in the area. Through Eastman's infl uence, a coalition was pulled together in an eff ort to protect the species. The National Audubon Society, St. Joe Paper Company, the Florida Game and Fresh Water Fish Commission, and local landowners established a 526-ha (1,300-acre) refuge surrounding a reported roost tree (Baker 1950). In the absence of additional sightings or documentation, within two years the refuge status was abandoned (Dennis 1967) .
Several other Ivory-billed Woodpecker reports drew aĴ ention during the 1960s and 1970s. Reports from central Florida between 1967 and 1969 (Agey and Heinzmann 1971 were not linked to eff orts to protect habitat, nor do they seem to have been followed-up by extensive independent searches. Reports from the Big Thicket in Texas (Hardy 1975 , Jackson 2004 and Congaree Swamp in South Carolina (Hoose 2004 , Jackson 2004 contributed to eff orts that culminated in protection of both these areas by the National Park Service. The Big Thicket reports, in particular, were extensively publicized in the media and stimulated considerable search eff orts by the birding community.
In May 1971, an initially unidentifi ed Louisiana dog trainer, Fielding Lewis, took photographs of what he said was an Ivorybilled Woodpecker clinging to a tree trunk. Ornithologist George Lowery presented the photographs to the American Ornithologists' Union and they were met with skepticism, because the bird seemed to be in the same position in each photo and neither its bill nor feet could be seen. The record was not accepted, and there was no organized eff ort to follow up on that particular report. Interest, however, had been generated, and there were other reports in the Atchafalaya that aĴ racted students and birders to the swamp (Jackson 2004 , Gallagher 2005 ).
An elaborate, well-organized follow-up occurred for a sighting made by David Kulivan, a forestry student at Louisiana State University (LSU), in the Pearl River Swamp in southeast Louisiana on 1 April 1999. The report was considered credible by J. Van Remsen, Jr., an ornithologist at LSU, and the result was an intensive search by birders and organized groups, including a well-publicized search by a team of birders sponsored by Zeiss Optics. Simultaneously, a team of bioacoustic researchers from the Cornell Laboratory of Ornithology placed ARUs in the area in hopes of fortuitously capturing the vocalizations or double-rap sounds of the Ivory-billed Woodpecker. Those eff orts were unsuccessful in documenting the presence of Ivory-billed Woodpeckers (Knight et al. 2002) .
There are important lessons to be learned from these and other Ivory-billed Woodpecker sightings of recent decades. First, a very practical one in relation to "dealing with the aĞ ermath of a reported discovery": none of these publicized "sightings" resulted in hordes of birders descending on the habitat, and birders who arrived generally limited their activities to well-trodden areas.
Second, what makes the recent sightings from Bayou de View in Arkansas any diff erent from these earlier sightings? For that maĴ er, what makes them diff erent from the almost annual handful of sightings with descriptions that cannot readily be dismissed as "certainly a Pileated"? The answer, I believe, is that it is not necessarily the quality of the evidence, but the aĴ endant publicity and aura of authority associated with the announcement, that has raised the profi le of the Arkansas reports. The Cornell Laboratory of Ornithology, The Nature Conservancy, and high-level government endorsements of this "Ivory-billed event" have given it credibility. With such endorsements, the public perception is that it must be true. But what will happen two years from now if researchers fail to provide unquestionable documentation of Ivory-billed Woodpeckers in the Big Woods? Will the public remember two years from now that the reports were ever made? Will conservation funding for the region be withdrawn? And what about the next time? Will those involved be so jaundiced by the experience that future reports of Ivory-billed Woodpeckers or other rare species will be ignored?
Tѕђ Sђљљіћє ќѓ ѡѕђ IѣќџѦ-яіљљђё Wќќёѝђѐјђџ
The recent Ivory-billed Woodpecker saga in eastern Arkansas began with a possible sighting by kayaker Gene Sparling, who posted his sighting experience on the internet. Tim Gallagher, editor of the Living Bird, saw the posting, and he and Bobby Harrison, an art professor and Ivory-billed Woodpecker seeker from Alabama, joined Sparling to search for the bird. In his book The Grail Bird, Gallagher (2005:152) wrote of the sighting that he and Bobby Harrison had of a bird they identifi ed as an Ivory-billed Woodpecker at Bayou de View in February 2004:
Less than eighty feet away, a large black-and-white bird that had been fl ying toward us from a side channel of the bayou to the right came out into the sunshine and fl ew across the open stretch of water directly in front of us. It started to bank, giving us a superb view of its back and both wings for a moment as it pulled up, as if it were going to land on a tree trunk. [Italics mine.] Two months aĞ er the book's release, Gallagher's wife (Dickinson 2005:42) Earlier, at the news conference announcing the report from Arkansas, John Fitzpatrick had suggested that if Gallagher and Harrison had not shouted, the Ivory-billed Woodpecker "might even have landed on the canoe" (Schmid 2005) . This statement, which suggests the possibility of a highly unlikely event, was picked up by the media and permutated into a diversity of accounts embellishing the sighting.
These were not eff orts at deception; they were moments of exuberance and of reveling in discovery. Indeed, the diff erence of no more than 5 m between Gallagher's own reports is scientifi cally meaningless. But the decreasing distances in the reports I have just quoted make one pause to refl ect. How many of us could accurately judge the distance to a bird fl ying across an open space, having seen it for mere seconds and from a moving canoe? Observations can become more and more "real" with the passing of time, as we forget the minor details and focus inwardly on the "important" memory.
In his review of Gallagher's book, Lynch (2005) asks: "Will [the Ivory-billed Woodpecker] be the poster child for new fund-raising eff orts for Cornell and The Nature Conservancy?" It certainly has been. Within days of news releases or radio or television interviews, I received solicitations from the Cornell Laboratory of Ornithology and The Nature Conservancy. Other groups, such as the National Audubon Society, American Bird Conservancy, and American Birding Association, have also taken advantage of the solicitation opportunities. This is good marketing, and it may help build a conservation consensus among the general public. As a strategy for fundraising, it keeps conservation in the public eye through carefully timed release of small bits of new information. But I do not believe it is good science.
The original report in Science (Fitzpatrick et al. 2005a) and press conferences and news releases from Cornell, The Nature Conservancy, and the U.S. Department of the Interior have implied or specifi cally stated confi rmation of the discovery of the Ivory-billed Woodpecker. These pronouncements have been followed by a media frenzy. The U.S. Department of the Interior has done an exceptional job of "selling" the Ivorybilled Woodpecker. It has presented several stories in their news magazine, People, Land & Water, recounting the "dramatic discovery and confi rmation of the Ivory-billed Woodpecker" (Anonymous 2005b, c, d) , and established an Ivory-billed Woodpecker website for the public (U.S. Fish and Wildlife Service 2005a) that assures us that "the Ivory-billed Woodpecker has cheated extinction."
Simple changes have been made in "all things Ivory-billed Woodpecker" as the story has been retold by researchers, government agencies, politicians, and media. The story "gets beĴ er." Unfortunately, it appears from the Ivory-billed Woodpecker events of the past year that public opinion is molded more by sound bites than by science. As seems inevitable, given the news media's need for spontaneity and reporters covering subjects they know liĴ le about, bizarre and oĞ en misleading news articles have been widespread in both the general and birding-specifi c popular media. In a USA Today article, Perri (2005) tells us that the Ivory-billed Woodpecker "has no jawbone or teeth, and no vertebrae in its tail." A news story in the September 2005 issue of World BirdWatch (Anonymous 2005e), a publication of BirdLife International, proclaims in its title: "Agreement over Ivory-billed Woodpecker Sightings." This idea has been fostered by several news stories that seem to be trying to solidify the notion that the presence of the Ivory-billed Woodpecker has been confi rmed. Saying so does not make it so.
Sound bites must not pass as science, and science demands more than mere observation for documentation of extraordinary records. Scientifi c truth is not decided by a consensus of public opinion, but by the quality of data presented and rigorous independent review of those data. I address the data from Arkansas below.
RђѐќѣђџѦ?
Offi cial acceptance of the rediscovery of the Ivory-billed Woodpecker was evident in the quick appointment, by the U.S. Secretary of the Interior, of perhaps the nation's largest endangered species recovery team. The team includes about 50 members. It diff ers from other recovery teams in including not only research biologists and foresters, but several agency administrators, representatives from each state game commission where Ivory-billed Woodpeckers were known, industry representatives, a Brigadier General, a political scientist, two U.S. Senators, four members of the U.S. House of Representatives, and a number of local and state politicians.
Although such a diverse and politically based recovery team may seem somewhat "ceremonial," and cumbersome to deal with in making sound biological decisions, conservation is a human endeavor that requires public acceptance, cooperation, and funding-as well as sound biology. If a breeding population of Ivory-billed Woodpeckers is found in the Big Woods, the magnitude and diversity of the tasks needed to recover the species will require such a collaborative eff ort. The key is not so much the diversity of team membership, but whether or not that diversity is appropriately matched to the tasks ahead (Clark and Cragun 1994) .
Announcement of the report of Ivory-billed Woodpeckers in Arkansas came with the spectacular news that $10.2 million had been allocat- In addition, the funding was not a new appropriation, but a re-allocation of funds from other budgeted projects, including ongoing eff orts on behalf of other endangered species (Dalton 2005) , resulting in cutbacks to those projects.
Saving the Ivory-billed Woodpecker and its habitat could well "become the showcase" (Blockstein 2005:107) of the environmental commitment of the U.S. administration, but a closer look suggests a diffi cult road ahead for recovery eff orts. The stage has been lit by the spotlight on the Ivory-billed Woodpecker; but in the wings, Recovery eff orts for the Ivory-billed Woodpecker will focus fi rst on areas in Arkansas where the bird has been "seen." They will also focus particularly on habitat within the Mississippi alluvial valley. Other areas of recent "credible" reports will have some recovery priority. The intent of the Fish and Wildlife Service is "to recover the Ivory-billed Woodpecker range-wide" (U.S. Fish and Wildlife Service 2005b). Interestingly, the laĴ er statement was not followed by "within the United States." Specifi c acknowledgment was made of the Cuban subspecies (C. p. bairdii) and its uncertain status following reports from eastern Cuba in the 1980s and early 1990s (Estrada and Alayon Garcia 1986, Short 1987). If only international relations were such that collaborative and parallel eff orts could include serious intensive searches and meaningful habitat protection for the Cuban birds.
A Nђђё ѓќџ SќѢћё Sѐіђћѐђ юћё Rќќњ ѓќџ SјђѝѡіѐіѠњ
Endangered species recovery eff orts can fail because of information control and acceptance of specifi c interpretations of data. Clark and Cragun (1994:11) , without reference to a particular species, describe this as " 'intelligence failure', in which high-quality, accurate, and reliable data… [are] simply dismissed…when the data [run] counter to…preferred policy." Within a month of the announcement of the possible rediscovery of the Ivory-billed Woodpecker, scientists began to question the validity of the interpretation of the data presented. Among the fi rst to question the discovery were two Brazilian ornithologists who believed an alternative hypothesis (i.e. the bird in the Luneau video was an abnormal Pileated [Auk, Vol. 123 Woodpecker) had not been adequately considered and that the possibility that it was an Ivorybilled Woodpecker should only be considered a hypothesis (Nemésio and Rodrigues 2005). Serious questions have been raised concerning the quality of the data presented to support the contention that Ivory-billed Woodpeckers exist in the Big Woods, yet these seem to have been ignored and countered with abundant positive news releases.
More than a year elapsed between the time of the fi rst sighting and the announcement that an Ivory-billed Woodpecker had been documented in Arkansas. This was time enough to get the science right, but the secrecy policy of the BWCP led to involvement of only a few biologists who work with woodpeckers, and the rush to publication led to a quick peer review by Science (J. Fitzpatrick pers. comm.).
Reed Noss (in Gross 2005) discusses the limits of peer review and its failure in relation to another endangered species, the Florida panther (Felis concolor coryi). In the case of the reported rediscovery of the Ivory-billed Woodpecker, the "data" were within the Luneau video, the only physical evidence off ered to support the conclusions in the paper. This video is not amenable to quick independent analysis, and such an analysis would not be considered a part of the normal peer-review process. As Noss (in Gross 2005:6) noted, "Peer reviewers have to rely on what the authors report…. Ultimately the onus is on the authors.…" Bureaucratic decisions in conservation should be based on sound science, but they are oĞ en made on the basis of scientifi c authority. The Cornell Laboratory of Ornithology is a respected institution, and Science carries the maximum weight of scientifi c authority in North America, though not generally in the realm of conservation or ornithology. I believe, with Nemésio and Rodrigues (2005) , that mistakes were made with the scientifi c process in the Ivory-billed Woodpecker case and that these mistakes have been compounded at multiple levels as a result of scientists, government, media, and the public relying on the combined authority of the Cornell Laboratory and Science.
MaĴ ers have been made worse, secondarily, by erroneous information that has appeared in other scientifi c journals. A commentary in BioScience, for example, stated that "the existence of only a pair of birds has been confi rmed" (Koenig 2005; italics mine). This error was likely a result of media reports regarding tapes from ARUs; those involved with the project have not claimed confi rmation of a pair of Ivory-billed Woodpeckers. There is also an error in the online supplementary material that accompanies Fitzpatrick et al. (2005a) . Figure S5A is likely a branch stub (J. Fitzpatrick pers. comm., 29 July 2005), rather than a perched Ivory-billed Woodpecker as suggested by Fitzpatrick et al. (2005b) . That error was still in the online material through mid-December 2005.
On the same day as the press release regarding the discovery of Ivory-billed Woodpeckers in Arkansas, the scientifi c report of the discovery appeared in Sciencexpress online; on 3 June, it appeared in the pages of Science. While the world rejoiced, my elation turned to disbelief. I had seen the "confi rming" video in news releases and recognized its poor quality, but I had believed. Then I saw fi gure 1 from Fitzpatrick et al. (2005a) and seriously doubted that this evidence was confi rmation of an Ivory-billed Woodpecker. Even a cursory comparison of this fi gure with the photographs by Arthur Allen and James Tanner or the art by Audubon or Wilson shows that the white on the wing of the bird, said to be perched behind the tree with only a portion of its right wing and tail exposed, is too extensive to be that of an Ivory-billed Woodpecker.
Other aspects of the Science report troubled me as well. I had seen several photographs of Pileated Woodpeckers with aberrant white on the wings and, indeed, within a week of the Ivory-billed Woodpecker announcement, I received such a photo from the U.S. Fish and Wildlife Service, the sender asking, "Why isn't this an Ivory-bill?" Snyder (2004) had described an incident in which he nearly misidentifi ed such an aberrant Pileated Woodpecker as an Ivory-billed Woodpecker. Fitzpatrick et al. (2005a) were aware of this report, but discounted it because Snyder had observed that the white feathers were cream-colored instead of pure white and that there were two normally pigmented black feathers among the white ones on the leĞ wing. Snyder (pers. comm., e-mail of 29 November 2005) clarifi ed his observation, noting that the bird appeared fully Ivory-bill-like in white of the secondaries as it fl ew up to a tree trunk.
I only was able to detect that the secondaries were somewhat cream-colored and that there were two black secondaries mixed with the white ones when the bird was perched in front of me and I could get my binoculars on it.
Indeed, Gene Sparling, who fi rst reported a bird from Bayou de View, described the white of the bird he saw as having "an 'odd yellowish' color to the white" (Rosenberg et al. 2005: 198) . Although the hypothesis that the bird in question was an aberrant Pileated Woodpecker was rejected, I do not believe that it should have been (cf. Nemésio and Rodrigues 2005).
My opinion is that the bird in the Luneau video is a normal Pileated Woodpecker. I believe that the white shown extending from behind the tree is the large white patch present on the underside of the wing of a Pileated Woodpecker, held vertically, with the bird already in fl ight. Several other characteristics of this video are also consistent with Pileated Woodpeckers and not consistent with Ivory-billed Woodpeckers, but I will not elaborate on those here, in fairness to colleagues who have collaborated with me in analyzing the Luneau video. The conclusion that the bird in the video is a normal Pileated Woodpecker was reached by four of us in a manuscript (R. O. Prum et al. unpubl. data 2005) that was provisionally accepted for publication in the on-line, peer-reviewed journal Public Library of Science-Biology. Just days before publication, and following preparation of a rebuĴ al to the manuscript by John Fitzpatrick and his colleagues (J. Fitzpatrick et al. unpubl. data 2005) , Cornell Laboratory personnel called my colleagues and shared with them the recordings that had been made by the ARUs on the White River NWR. Prum and Mark Robbins, as senior authors, decided to withdraw the manuscript "so as not to muddy the conservation waters" (R. O. Prum pers. comm.). They had not analyzed the audio, but made the decision on the basis of their familiarity with the recordings made by Arthur Allen and with the double raps of other Campephilus woodpeckers. Researchers who claim confi rmation of the Ivory-billed Woodpecker later stated that "we maintain that the acoustic information, while interesting, does not reach the level we require for 'proof'" (Luneau 2005). Prum, Robbins, BreĴ Benz, and I remain steadfast in our belief that the bird in the Luneau video is a normal Pileated Woodpecker.
Others have independently come to the same conclusion, and publication of independent analyses may be forthcoming.
Our manuscript included a fi gure portraying the position we believed a Pileated Woodpecker's right wing was in when the bird, partially behind a tree, was captured on the Luneau video. At the 2005 annual meeting of the American Ornithologists' Union, Fitzpatrick presented a paper in which he addressed our hypothesis (without mentioning our unpublished manuscript; for video of Fitzpatrick's presentation, see Acknowledgments). But instead of showing a Pileated Woodpecker wing in the vertical position of a bird in full fl ight as in our fi gure, he showed the audience the underside of a Pileated Woodpecker wing with the broad white patch extending horizontally from the tree. His horizontal image of a Pileated wing lining did not resemble that in the Luneau video-or our illustration.
The observations of Gene Sparling, Tim Gallagher, Bobby Harrison, and others may be valid. So may similar observations of dozens of observers made over the past few decades almost literally throughout the historical range of the Ivory-billed Woodpecker. And they may not be valid. I do not question the sincerity, integrity, or passion of these observers. We simply cannot know what they saw. We all want there to be Ivory-billed Woodpeckers out there. We all have hope.
In addition to the Luneau video, the bird in another video made by Bobby Harrison in the same area in September 2004 and shown to me on 3 November 2005 is equally problematic with regard to species identifi cation. It shows an extensively black-and-white bird fl ying behind a tree on which an Ivory-billed Woodpecker decoy had been fastened, but the fl ying bird is masked by vegetation and there is no size reference. Video and sound evidence of Ivorybilled Woodpeckers in the Big Woods of eastern Arkansas are inconclusive, and sight reports cannot be verifi ed. Advocates for the presence of Ivory-billed Woodpeckers in the Big Woods added multiple bits of inconclusive evidence, and the sum, somehow, became confi rmation of the existence of the Ivory-billed Woodpecker.
The report of "confi rmation" by scientists is oĞ en accepted at face value by nonscientists. As one reader (Bodner 2005) of the popular magazine WildBird put it, "The Ivory-billed Woodpecker has grabbed my soul…." For [Auk, Vol. 123 scientists to label sight reports and questionable photographs as "proof" of such an extraordinary record is delving into "faith-based" ornithology and doing a disservice to science.
Gќќё CќћѠђџѣюѡіќћ
While admonishing my colleagues for what I consider failures resulting in a breach of scientifi c process, I also congratulate them on their success in the eff ort to gain public support for what could become one of the greatest conservation triumphs of our time: the resurrection of old-growth boĴ omland hardwood forest ecosystems of the lower Mississippi Valley. However, I adhere to the premise that good conservation must go hand in hand with good science and cannot condone actions that are otherwise. But one must ask: how many major donors, how many granting agencies, how many government offi cials would contribute to the more than $10 million associated with this effort, if the message had been only "There might be Ivory-billed Woodpeckers out there"? Others have proposed landscape-level conservation eff orts such as we see happening in Arkansas. These can link isolated populations and provide continuity of habitat for the widest-ranging species. One example is the Yellowstone to Yukon conservation initiative (Locke 1994 (Locke , 1996 . In discussing that initiative, Clark and Gaillard (2001) described possible strategies varying along a continuum from persuasion to coercion and correctly noted that proceeding "without the support of the public is futile because conservation ultimately relies on public tolerance and support for the natural environment." Certainly, the Big Woods Conservation Partnership understands this and is working hard to gain public support. But public support requires public trust. If no Ivory-billed Woodpeckers are "found" in the Big Woods, will we have lost public trust and support for future conservation eff orts? The broader benefi ts of the eff orts underway need to be emphasized more.
Rђѐќѣђџіћє ю GѕќѠѡ: TџѢѡѕѠ, MѦѡѕѠ, юћё Eѣіёђћѐђ
As eff orts to fi nd the Ivory-billed Woodpecker and prepare a recovery plan have proceeded, an abundance of opinions has been expressed as to what constitutes positive evidence of Ivory-billed Woodpecker presence. Some problems have resulted from ignoring or selectively accepting information provided by those of earlier generations who knew Ivory-billed Woodpeckers. Other problems have resulted from using minimal information from other species to make assumptions regarding Ivory-billed Woodpeckers and reporting those assumptions as facts. These problems have contributed to widespread misunderstanding of behavioral and ecological characteristics of this species. Certainly, fresh ideas can provide breakthroughs, but only when couched in understanding. Among the myths and uncertainties that have been presented as facts in the search for the Ivory-billed Woodpecker are the following.
The Ivory-billed Woodpecker is "much larger" than a Pileated Woodpecker, such that the larger size can be recognized by an observer at 100 meters.-Several of the observers of the Ivory-billed Woodpecker in the Bayou de View area have exclaimed that the bird they saw was "much larger" than a Pileated Woodpecker when they saw it at "about a hundred yards" or more (Niskanen 2005 , Rosenberg et al. 2005 . The Ivory-billed Woodpecker is indeed larger; its wing span may or may not be 5 cm (2 inches) greater; and its total length may or may not be as much as 7.5 cm (2-3 inches) greater (Audubon and Chevalier 1840-1844) . No truly useful data (e.g. well-defi ned measurements, reasonable sample size, known locality, sex of birds, etc.) have been presented, few Arkansas Ivory-billed Woodpecker specimens are available (Jackson 2004), and birds vary geographically and as individuals. Furthermore, "wing span" and "total length" are not measurements that can be taken from study skins. When taken from fresh specimens, these measurements depend on how much the person measuring them pulls on the wings or the neck in making the measurements. Assuming that bird measurements made by John James Audubon (Audubon and Chevalier 1840-1844) are reasonably correct, for an individual to be able to say that an Ivory-billed Woodpecker in fl ight, at 100 meters, is much larger than a Pileated Woodpecker implies an ability to easily distinguish between a meter stick and a yard stick down the length of a football fi eld. It also implies a correct judgment of the distance to a moving object the size of an Ivory-billed Woodpecker from a moving boat in an environment with no easy markers for judging relative distance. (2005), Fitzpatrick et al. (2005a), and Gallagher (2005) . According to Tanner and Audubon, fl ight paĴ ern cannot be used to distinguish between Ivory-billed and Pileated woodpeckers. Audubon (Audubon and Chevalier 1840-1844:229) , in speaking of the Pileated Woodpecker, noted: "The fl ight of this well known bird is powerful, and, on occasion, greatly protracted, resembling in all respects that of the Ivory-billed Woodpecker." Tanner (1942:1) addressed the question directly:
Much has been wriĴ en and said on how the Ivory-billed Woodpecker fl ies directly and straight while the Pileated's fl ight undulates, but I have frequently seen Pileateds fl y directly, in no way diff erent from the fl ight of the larger bird.
As I have discussed elsewhere, the nature of fl ight varies with the purpose of the fl ight (Jackson 2006) .
The life spans of large woodpeckers rarely exceed 15 years.-This has been stated by Fitzpatrick et al. (2005a) and Swarthout and Rohrbaugh (2005) . In fact, we simply do not know the range, variability, or mean of woodpecker life spans. What information we have is based on very small sample sizes of banded birds of other woodpecker species. A captive injured Red-cockaded Woodpecker (Picoides borealis) that I kept lived to the age of 17 years. Might not larger woodpeckers live longer? Why shouldn't some approach the decades-greater longevity of similar-sized gulls or parrots? Certainly, any modeling of Ivory-billed Woodpecker populations will need to include reasonable consideration of this parameter, and we should not lock ourselves into an estimate based on minimal evidence.
We can recover the Ivory-billed Woodpecker.-Certainly, we hope so. But saying "can" is taking a giant leap of faith. If one or more of the tantalizing reports of an Ivory-billed Woodpecker in the Big Woods is real, we still have evidence of only a single bird-a disturbing statistic, because this species is known for traveling in pairs or family groups. The argument has been made that if there is one, there must be others and, yes, it is safest from a conservation perspective to assume that there is a small population, but it is possible that, if an Ivory-billed Woodpecker has been seen, it is the last of its species. Other species, such as the Laysan Duck (Anas laysanensis), have been brought back from the brink of extinction, but humans have a long history of being able to breed ducks in captivity. California Condors (Gymnogyps californianus) or Whooping Cranes (Grus americana) may be a closer match in terms of the diffi cult road to recovery, but even these still precariously endangered species have surrogates with which aviculturists had experience breeding.
Woodpeckers have rarely been bred in captivity, and captive breeding of Ivory-billed Woodpeckers would present formidable, although conquerable, challenges. Captive breeding, if it is aĴ empted, may be (and perhaps should be) a long way off . We know too liĴ le of the species' behavioral ecology to squander precious genes on a quick aĴ empt at a "techno-fi x." If the species has survived our actions to this point, providing it with additional protection and habitat is certainly the fi rst, best thing we can do.
There are so many things we do not know. If there is one wandering individual out there, where did it come from? Systematic searches should be made throughout the region. Enhancement of the local habitat may or may not be of signifi cance to a wanderer. Just because Ivory-billed Woodpeckers have been reported in association with baldcypress in the past and in areas with large baldcypresses at Bayou de View, do they really depend on baldcypresses for foraging and cavities? Or have we made this association because the habitat is more open along waterways and we can see the birds more easily as they use these open corridors to travel to and from the habitats they really need? Are we really dealing with a species that has become reclusive and silent within the past century, as some have suggested? I do not think so. While game animals oĞ en become wary as a result of hunting pressure, I know of no evidence that suggests anything more than individual wariness as a result of negative interaction with humans. I believe that the integrity of the social system of the Ivory-billed Woodpecker, as evidenced by numerous historical reports of movement in pairs and family groups, vocal chaĴ er, and exchange of double raps, would remain if the species has survived. [Auk, Vol. 123 BѢѦіћє Tіњђ, Sђђјіћє KћќѤљђёєђ, Rђёђѓіћіћє Hќѝђ
As the Ivory-billed Woodpecker Recovery Team (on which I serve) has begun its job of trying to prepare a fi rst draĞ of a recovery plan for the Ivory-billed Woodpecker by the spring of 2006, it has become clear that there is an abundance of basic information that we do not have for the species. With good questions in mind that have arisen in the past year, we could quickly learn a great deal if we could only fi nd and observe living Ivory-billed Woodpeckers. Search teams will be using multiple approaches in efforts to fi nd birds through the coming spring.
Although use of ARUs has provided some tantalizing possibilities, the sounds recorded are only suggestive because of the simplicity of Ivory-billed Woodpecker vocalizations and the purely mechanical aspect of the raps. These data have, thus far, been of minimal value. Because of weeks (and oĞ en months) of delays associated with processing the thousands of hours of recordings, searchers could not take full advantage of the information collected. Many of the double raps were recorded very close to sunrise, at a time when any bird that might have been making the sounds was possibly still near, at, or even within its roost cavity. Woodpeckers typically roost in the same roost cavity night aĞ er night, and this observation should have stimulated an immediate search of potential roost cavities within sound range of the ARU. A major concern related to possible rediscovery of the Ivory-billed Woodpecker has been that if the location of the species were revealed, the woods would be so inundated with birders that it could result in loss of what had been found. This was the rationale stated by the Cornell Laboratory for the year-long secrecy of their searches. Thus far, the response of the birding community has been far diff erent than anticipated. The American Birding Association published a plea for birders to show restraint (Anonymous 2005f), and local chapters of the National Audubon Society passed resolutions "to promote protection of the Ivory-billed Woodpecker by urging members to take a voluntary pledge of non-intrusion" on the Ivory-billed Woodpecker's habitat so long as it remains in jeopardy (Anonymous 2005g). If Ivory-billed Woodpeckers are located such that they can dependably be seen, then we may have a problem.
Strategies change, and the pressure is on to fi nd the Ivory-billed Woodpecker. By November 2005, the BWCP, risking the chance that excessive birding activity might have a negative eff ect on Ivory-billed Woodpeckers if they are present, was actively encouraging birders to "help in the search for Elvis" (U.S. News of the possible discovery of Ivory-billed Woodpeckers in the Big Woods has given us hope for the species. The aĴ endant media aĴ ention has brought economic hope to the small towns of eastern Arkansas. At a time when the world seems especially fi lled with negative news, there has been a collective smile of joy at the possibility of the survival of this iconic species. The hopes have been a beacon providing renewed focus on conservation, ecotourism, collaborative conservation eff orts, endangered species laws, and the importance of large tracts of old-growth ecosystems around the world. Conservation organizations have been quick to capitalize on the opportunity for fundraising to further their conservation eff orts. Politicians have been quick to use these hopes in their quest for political capital. Perhaps the Ivory-billed Woodpecker is in the Big Woods of eastern Arkansas. Perhaps it clings to survival in other such areas. Perhaps we can use this momentum to revive the Ivorybilled Woodpecker, its ecosystems, and other imperiled species. Perhaps we can change attitudes and increase understanding of the interdependence among species and between life and the physical world. Perhaps…
The conservation eff orts taking place in the Big Woods of eastern Arkansas are of major signifi cance, but they did not begin with a sighting of an Ivory-billed Woodpecker. They began with the concern of the people of Arkansas for wetlands and huntable populations of waterfowl, and for a local economy and human population that have been declining. Some local concerns over the announcement of the discovery of Ivory-billed Woodpeckers in eastern Arkansas have focused on the negative economic eff ect of possible closure of some lands to hunting (Stangel 2005) . More recently, there has been a broader recognition of the importance of boĴ omland forest ecosystems for migrant birds, for biodiversity, for the human psyche.
I have waded and canoed the swamps of Bayou de View, the Cache River, and White River. The forests include many baldcypresses more than 2 m in diameter, and boĴ omland hardwoods of other species a meter in diameter that tower to more than 30 m. The forests are oĞ en less than 1.6 km (1 mile) wide; at Bayou de View, I was never out of hearing range of highway traffi c. But there are much wider areas on the lower White River. Within some stands of swamp forest, along this great ribbon of green, a primeval aura wraps the human visitor with the sense that yes, Ivory-billed Woodpeckers could be in the Big Woods. We should continue to pursue Ivory-billed Woodpeckers across the Southeast, encouraging systematic search eff orts in the best habitats available. But more importantly, we should refocus our aĴ ention on the grandeur of old-growth forests and the importance of those forests to migrant songbirds, wintering waterfowl, black bears (Ursus americanus), and a multitude of less-charismatic plants and animals.
In restoring and maintaining these ecosystems, we will provide a richer world for ourselves and hope for the future. The diverse ongoing plans and projects of The Nature Conservancy to restore boĴ omland forest ecosystems in Arkansas and across the Southeast should continue with vigor. Other conservation partnerships exist, and more should be formed. Together, with understanding, we can foster the healing of ecosystems. They have scars from our actions, but they may once again function to sustain the species that remain. Whether truth is in the presence of Ivory-billed Woodpeckers or in the perception of the presence of Ivory-billed Woodpeckers, we now have hope. But hope is not truth. It is only the fi re that incites us to seek the truth. The truth is still out there.
